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(54) NEW ANGIOSTATIN-CONVERTING ENZYME, MICROORGANISM PRODUCING THE ENZYME, 
METHOD FOR PRODUCING THE ENZYME. AND METHOD FOR PRODUCING ANGIOSTATIN AND 
ACTIVE SERINE PROTEASE BY UTILIZING THE ENZYME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new angiostatin-converting enzyme, a microorganism 
producing the enzyme, a method for producing the enzyme, and the application as an activating agent of 
the enzyme. 

SOLUTION: The producing microorganism is Bacillus megaterium A9542 strain (accession number: 
FERM P-18268). Bacillomycin MA of the enzyme produced by the microorganism, the gene of the 
microorganism, a neovascularization inhibitor containing an angiostatin-like fragment produced from a 
plasminogen by the action of the enzyme as an active ingredient,' the activator of a plasma serine 
protease group containing the enzyme as an active ingredient, and a method for producing an 
angiostatin-like molecule and mini- plasminogen-like molecule by subjecting a plasminogen to limited 
digestion by using the enzyme are also provided. 
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[SIS] mm.ts.7>'^:^7.-s'j->mi8mm. mmm<o 

OIES^ :FERMP-18268). 



(2) 



^B82 002-272453 



[ii«3Sll pt:«^U'5A A9 5 4 2«c 

(§I€S^ :FERM p-18268)o 

[iS*iS2] ie?'js^ 1 iciEK<D$ffla/<5"7;^ >^ 

T-'J^^A A 9 5 4 2©/t->n^-f ->>MAjt€?-. 

[19*113] EJiJS^i fccfcCX2(c:i5ero75/Slie 
[M*^ 4 ] 3 (CiEi£0[>P^(Df1^ffi IC J: u 

mm. 

^^•r -5 7 ^ > h ^ifc t -r -5 1) -5 C 

TMIC> Zf'^T.S.y -y>(D P h e 75*^?, s e r 441, 
G I ulA^e>V a I 449, fs^ZfP h e75/)^e> V a I 449 

[»*« 9 ] si^ii 3 iz?iWi(Dmmtfimi3Eifr^0i^ 

tn^ zfuhu>\i>. zfuy^^yc. z/noa^i— 

Jl5lCiEiE<D;SttSiJ. 
[Sl^flll 01 J^^^VOA A9 5 4 2 

65 e r441©75yKiE?rJ$:gf •575^^>>h*± 

[S^m 2] 3'^;^5y-'5r->$a*iI3iciEtE(D 
»MlC<fcyPB^iJ»bT:/7;^5y-'y><7)Va l 442 

[000 1] 

^rVOA A 9 5 4 2*|i (SltS-^F E RM P- 1 8 



2 6 8). mmm^tsmtT^mmf3:-^ny'^> m 

m) s mmm<D^m\zin}^j^-t^yz'7.s. y -'V>m 

m\zm^f3.:^^7.s.y-^>mi^^T>'y^^^^>i^ 

^=f-t.\.^o. ) */t:l4Jfll^S»aiJ (JUT. SlfilftjS»(c 

■5. 
[0 0 0 2] 

i±sifiif^ic;±a$nTu*. saaiia*^ii?iUTi ~2 

i^lcilli€$^l$i&t;C(!:(cJ:(J. m7&;>i<ommi:^m^ 
[0 0 0 3] Ai1SESJ$S(cfe(t'&lOl@fr^OSliJ$^<& 
UTiB»$n. tiSgt>$nTl^-5 (4*13^4-1 783 

2 8 <^mw- 6-234645 ^^Am. '\^mw- 1 

0-81631 ^^AnfJii^) . U;&^L;S:**e. S^E^T 

\zsisLmm±mmmtuxmim^tifcmmitf^i\ laesr 

':^:tX-$'^> (angiostatin) liJfllgrtiKSffl 

(kringle) 1-4 ^tj'5^^MI<) 3 
8 k DaW'^T'f^HT^-S. SE*. AGIi-f>t'hPT 
li7'^^S>'-y>03X^::^^'— tf (e l a s t a s 

(glutathione) f3iii(Dm7tW]^Wm^it^ 
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c:i:ICJ:y±a$tl-5. ^ft. in v i v oTIiSli 
ODV hU •vi':^;^^P7'P7^-f^— (matrix 
metal loproteinase) iCctUT^vJl" 

(1) *!IE^>A^»JIS 

»^-r -5X^7^5— t^ffllN-S:^;*. fcJct; (2) SI* 

[0 0 0 4] 

i^mm:^L■>■$'-\Z^K^^ FERM P-1 8268t 
UT> ¥fi£l 3^3^2 1 H»cSI£$tl/t. 
[0 0 0 5] 

:f-^7-^yyK A9 5 4 2 (SitS^FER 
M P- 1 8 2 6 8) m2©»l«(*. iE?iJS# 

$-tt«E?dS^ 1 *5J:t^ 2 lciEK<07 5 y KiE9"J«l#^ 

Si^z.ii^wsiii-i-^^'^i^'^fSi^^mn-nih^). ctu 

MIC, y^X- y-y>OP h e75X)^t,S e r441, g 
I u1d^6.V a I 449. J3j:t^p h e75X)^e> V a I 449(7) 

tff^PISffJT^S. %B^a3lg5li. EJiJS^ 2 ICIEISCD 



y—ir-XTJVa I 442;i»C,A s n791075/KE?lJ** 

PSJ-eS.-5, ^B^C3lg6(i. B«FiEi£?'J#^2lCieK(07 

•ypx'f>c. :^p^7P+:^— jni>gaHH?-x 

y, *fgwroig7(i, miiEifflH<D^«>g*'fv::/pe>u 
7;ua-;i'#ffiTiccM-fe;up-;:^'('*>3S^^'Pv h 

^ 2 lCiEtEro7 5 y KEJiJ^J^-^e^H^riUjtt- 

^I^B^omsii, E5'JS^2 lciEK<D75yK 
E?|J^^#oB^4fflt^T. y^X5y-'y>d^t>7>v 

[0 0 0 6] 

ia*^e.^stuT?#e>nfct)<7)T»y. njgciicfTiEKg-r 

2, ^^^is^*^e^MT&s, 

3, B<D^#$(i. i*)3~6X0. 8~1. OMmTft 

4, i^5Aifefe(Cj:ySlfe(Cife*y^^5AllttTA«. 

5, ^SagSfeA^^BS^-JBfiEST^-S. 

6, t^T^X h*^e>. tf^14T$,-5. 

8. SS^SiftTODffl (D- ( + ) -if)\,Z\-7.. L- 
(+) -7^ty-:^. D- (+) -+->P-X. D- 
(-) -^-h-JU) A^6.©K14Stt-r-5. JU±0!t#14 

;&^6>^ A 9 5 4 2iKli. Baci I lus megat 

e r i umt— at"*. L/fc*<•^T^ 2^B$. Baci 
I lus megaterium A954 2^iz U 

Ac. 

[0 0 0 7] 9. 2^Hrojie^-ii/'«5^^:^ jt^y^ijo 

A n p r Eae^ t 9 7 *B 

(i, PIRStl^'<-'^^cfcl^T/^->p^^'•>>(c^=^LT i 

0 75>'KO*aiS*<^e>n-575>'KffifiJ (E?iJS^2 
«C^-r<hi5yT*«) <D:$'>A^*a^f -5. -eCTA 
9 5 4 2*|EOfi5iEaiRS!^*/t->P^-f -V^MAtL 

[0 0 0 8] c. :$im(o±m^n- 

T.'f 0 5 5 0 S) . tpm:Ii=^7.^2^%. ^Z^\->2 
8. 6%, /N- hX+:;^3l5 2 3 ^)\.Zl-7.5. 7 
NaCI 14. 3%, U>K7X^-*y '^'A?. 
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7% 

2 , Sift p H : 7 . 0. 

3. SJfe©SB3l<*1 2 1 5^^. 

4. ^fiS® : 2 8t 

ERM P- 1 8 2 6 8) <tUT§lt$nTO-5. 
[0 0 0 9] 

immvn nmm^ 
1 , 

SmLfCin^, ^<}St*UT*^6. $6»(C1 0-4 (w/ 

v) IZ^mL. ]UTW^f^lcJ:USSU, 

[0 0 1 0] m.m^^<r>m<o'iimz\t.7^'S'-=s--^M^ 

(=i->;^^'-5^i :^-tf'f >0. 03 
KNO3 0. 2%. NaCI 0. 2%, K2HP 
O4O. 2%. MgS04'7H20 0. 0 0 5%. C 
aC03 0. 00 2%. FeS04-7H20 0. 0 

0 1 %. S3t I . 5%, —■X-&=}--y (n y s t a t i 
n) 0. 0 0 5%) ftSljSO. 1mL$-> 

[0 0 1 1 ] 2. 

S»?i=t^(0®<Z)i«<*^«lcliJUT(OiSit!!*ffliNfc. iJ^-'l' 
□ -^1 %, f=- 3%, ^aS-JP (s o 

ybean meal)l%. 0. 5%. 

—7^ htti±j^ (yeast extract) 0. 5 
%. CaC03 0. 2%. CB4 4 2 0. 0 1 %, p 
H7. 0, ;g<t^lfe1 OmLOA^/bKSIg (2 1 X 2 

1 0 mm) lC«Sffl:^^>h±*»e>e^g:*fflt\Tffla 

2 81CT6HK. atP^S (2 2 0:^ hn-i'/ 
5^) StTo;t, 
[001 2 ] 2 

;^ 5 ^ -y e» 7 > v:t 5^ >«iafiK-*^mt- 

'JC;A (SDS) -^g7i>'j;U75 Ky^USSl}*®!) 
(SDS-PAGE) [Nature 2 2 7, 6 8 0 
-6 8 5 (1 9 7 9)) ja^^ttlWS!^© 9 

o%>i^>'->uttai«j«i uL^BUT. -tnicttw^ 

'OUUfc^^y^Sy-yv (125 I -G I u - P I g) 

(ill?3ig1 0 0 nM. 20000cpm)$^5ML, 
uPA (':7P+:^— trS 3^5:^5>'-'y>;S14a«J) 



(S»«S 2 0 0 mfil/m L ) * 5 u L -ToJlOitT. T 
B (5 OmM Tris-HCI, 1 

OOmM NaCK 0. 01!IS(w/v) Tween8 
0. pH7. 4)«*'-C37'C. 3 0^JPb1'1'>+jl'<- h 
Ufc. ■eO^-y->3!';UAy7 7- (3. 6%SDS, 

3. 6 %^;u;^:/hx^/-;i/, o. 08%:/^Pt7 

x/-;!' 9 0 0mg/mL R^) 1 O m 

LMX. ^)S«fC6 0t:. 3 0i^S<!aa, -ttl^SDS 
-10% gel IC7^^-f UTj*»«. «£Jg* 

1 . 5 0 o«tc(0«c«lfi. {OS. Sfi(D%@>8E$:;^^ 

'J-^>i/L.yt«^. ^^T^'J-^A A95 

4 2:»(^^SIAai)S(C^O:S1$&^i6yt (@ 1 

2. ) . 0111. 1 («%^!|^l§il»ltti>e$^$^l^]gJE& 

U 0 A A 9 5 4 2*|c(7)^«ttaijS«#t;T-?#e)nfc^ 

mT^y. 3(*2|s:^i«©a*t^^^ot\<o/»^roBroig« 
[0 0 1 33 mMm 3 

y^T^UOA A 9 5 4 2;»C3S»>eA^6.<D 
lEJiJS^l fcJ;y:2<D7 5y^K5iJ$*#^^'>/t>>« 

(/t->P^-<->>MA : BLMA) (fM!WL 
±IE<DJS<*^*te 1 0 0mL$:#t;5 0 0mL§Hft7^ 

P^^t^UCjM a 9 5 4 2«t€:2 8*C. 
6HPb1. StpSS^. ig«5g3 L^-fe^^ h (atjgCD 

)ija«ss«c-r-5/E:«>o8!i9J) «ffl(.^TaijaL. ^©se 

>g1 L^£H20T5 LIC^IRL. -f V^P bfJ^7;^a- 
;^SrS^S®5% (v/v) ifiESctplC^iPU/ta. 
20mM, MES (2 - [N-Morphol ino] 
ethanesulfonic acid) -NaOH 

(pH6. 5) /5%'fvyptr;U7;i'=i-;i^T¥W'fb 

U>£:'y;l'4 0 0mLOA;U7|«+-><»l';>'5^</Hr;UP-:7. 
(CM-Cellulose. ^^t^XHtt^iftt) A 
5AlC3ilSl 5mL/mi nTTT'^-fUfc. l^l^Ay 
77- 6 0 Om LT-;7fe5*U/S:^. 2 0mM. MES-N 
a OH (pH6. 5) / bX-iV^uyDVT )\,zx-iV/ 
0. 2M NaC I TSaiLfc. -tOiSaiiB^J-^e Om 

SDS-PAGETJSiS (S2) WtSfiS 9 0 m g * 

/.cfc. 8 LMAii*BA^e.5^a5$n-5f^(cpg^» 

^1 (ClEtlroTSyKS^V a |1*^6>G I n317$-c«) 
iEJiJ^tOi^^-C^.-S. UA^L. *^B^ICJ:-5B LMA 
(i. SE?iJS^1 lCiE«<0ffi?'JO P r o-lA^t)G I n-254 
O I ^;&^tt-5BP»* $ \z.^tlift^-Qth o T t <fc I ^. 
[0 0 14] Ili&^4 

B L M A IC J:-?.:;'^:^ s y e><D7 >>':t:^^5^ 
>«IBr>t<t 511:^7:^5 /-y>«l»tK-©*fi£ (0 3) 
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[0 0 15] (G I u - P I g) *S 

S:SDS-PAGE)o 6MLCDGiu-Plg 
(SISSS2MM). 6mL(D BLMA (SUSSO, 
3. 7, 3 7 nM) $CaC I 2 (Sl^SSl mM) $ 
^t^TB S/TA-/:77-*'C3 7°C. 6 0 6^m-f > 
^=L^-hU. t(0'4t. #f^7C SDS sample 
buffer (x 4) $JlDA. -t<D5-& 1 5 u LS:. 
S D S - 1 0 X g e I (CZy^-f U>S:o aiftl^T^. 
Coomassie brilliant blue 
R - 2 5 OT^fe. ^jSbfco -^-CQIigll. y'yT^^J- 
y>l4B LMASSfic^Wlcraa^Sltfc CBLMA 
3. 7nMT5 5 %, 3 7 n MT 8 6. 5X03^5>^5 
y-y>A^B§U;t 03A) ) c SfcBLMAlCck^ 
y^:^5y-^'>tiJ8fr*. Jfil;W50%. BLJgjgO-1 
0 0 0 n M(DS^<*TTfT/j:ofco 2 m L<D 125 | - G I 
u-PIg . 3mLCD BLMA (^*?Sg0, 1 0. 
10 0, lOOOnM). 5 u LOt hJfilJt^JlPX. 3 
7\:. 6 0«^Pp1-f >+3.^- hb. -^rniCQ 0 At L(D7k 
S:j!lPX./E:o -ec:*^e)5 At LtoT. -^-tllC 5 u L Stc 
SDS sample buffer (x2) S:SPK.feo 



^'(Dp^5mL«:1 2. 5 % g e I ICT^^^ S 

't^ZLt.lfi'fft^-DtL C03B. BLMA»gli^-n-€^ 

IfiOnM. 2li10nM. 3fi100nM. 4(4 
1 0 0 0 nMo ) D o 

[0 0 16] a:lc0 3 A<D«JBf$n/E:BrMr {y^yif^^ 

* 1 (^cfce>lC75:o/bo CKDl^SA^^). BLMAfiGI u 
-PI g(^S e r441- V a I 442 (S3 C. ^EP 3 ) . 
Leu 74- P h e 75 (0 3 C. $^EP 1 ) , V a 1 449- 
Le u450 (03 0. *EP 2 ) *iaJBrU. 
^>^=f-(Omr^. G I u1-S e r44K G I ul-Va 
I 449, P h e75-s e r441, Phe75-.Val 
449 (m±7>v:t;^tS^5^>«IBf>t) ^SeiXlCVa I 442 
-Asn79K L e u450- A s n791 {tX^^—Zf^T. 

[0 0 17] 
[«11 





^tSi^^ ^)\^\Z^m\^t:L7X -^K (©iR pmo 1) 


1 


2 


3 


4 


5 


1 


£ (3.9) 


P (3.1) 


L (1.8) 


D (1.3) 


D (2.3) 


2 


E (5.3) 


P (5.0) 


L (3,0) 


D (0.8) 


D (1.1) 


3 


F (3.3) 


E (3,3) 


K (3.7) 


K (2.2) 


V (1.8) 


4 


V (4.4) 


V (5.0) 


A (9.4) 


P (6.1) 


P (6.5) 


5 


L (4.4) 


L (7.6) 


P (2.3) 


X (-) 


V (6.0) 



[0 0 18] HtSeiS 

B L M A(Cj:oT^fiE-r-5y^:^5 / -y><D7>-:^:t 

m. 

2 m LOG I u - P LG (Sl^iSS2 mM) (C 2 m LCD 
CaC I 2 (gSliggl mM) <!:4m LCD BLMA (g 
l»«g3 6. 8nM) ^mX. T B SXT/N'-y^?-"*" 
TSTt;, 6 0 5}^|BH'>+a.'<- hU. 2 2 0mLOX 
5^lx>v75>EgftSr (EDTA) (®^«g5mM) 

-Xii^h. (4. 6x50mm) ICZT^^-f^. ImL 
©5 OmMUVKTM-U^^A/t-y^T-riSaiUfc. 5 

5A$^E?>IC0. 5M(7)NaC I $:#t;5 OmMiJ>K 
■^hU-^A/^y^T- 1 mLTjjfej^S. 10mL©0. 
2M'fy>'P>7'5y*7'P>BI (EACA) TSttJL/ 
in. jStlJli5JI±1 mL-r-P^mUfc. C©®5J-*SDS 

M^Ls smo:>mp^<Dmtii^tir;im-ii^mt(>. pbs 

(2 OmMU>gl:^h'JC'A, ISOmM NaCI. 
pH7. 4) T-lft2#T^, /-S^^j^^ir^ir^/S:. cn 

*3, ±iES/S©§M. U v?>-b7 7P-:^;^5A<D-y--f 



^^i±cne> icpg^^n-s t>(D-ctt;a:u. 
[001 9 ] mmm e 

B L M A ic J: ^ T^fiSf -5 T'^;^ 5 y >o7 > 

4) 

::'->^$BlJfll€l^^$|])i)g (B C Emf&) ^ 2 4 7^;fflg|^S 
r5:^5^>i^>^U- hiCI TXa/tU 1 . 2 5 x 1 04/ 
mLW^gTI mMe-ZUtfyK^hU-^A. 1 
7Sy^igjg33J;tXl OJS^'vSSiSlfllj* (FCS) 
t/MEM^iftO. 5mL€:ffll>TS$ii*. CO2-O 
+ a.'<-^'-T2 4^raSSUfc. Silh^5%FCSA 
U(Z)MEM«*l!ilc3^»Ufc^, gl^aS*<1 Mg/mL 
GMg/mLlc;5:-5ctp»CPBSlcS»Ufc7 
>>':t:^:J'?^>«IWr^Sr1 0 u LJU^fc. C02'r>+ 
;l'^-^'-T3 0»ra-f>+i'^-h^. 6/4LOPB 
S;&-&1\|41 0 0 n g/m I lSS1i«l$il?liBilgli$iB'7' 
(bFGF) S:*n^> C02-<>+:i'<-:$'-T7 2B# 
fellgSLfc. lgS». ^ii!s*9R yi^^O. BmLroPB 
St'203fe5^U. lOOiiLCDO. 0 5%hU7^->>. 
0. 0 2%EDTAAy P B S^&AD^. 3 7*0. 
'f>+i'<-hiS. 1 0 M L©FC S^AnXKUT^v- 
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68 1lC>t}UT. b FG F?¥aTT(i3 7 1 2 <i:J5:o 
fc. 7>'v:t::^^5=- 1 0 g/m L^JQ-T-S 
<!:bFGF#SETT*>*aiia»li2 3 3 7T&^;t. 
y, 7>x5j-X^5^>«llff«-|ibFGF(C«c?¥Ufcjfll^ 

4) . 

[0 0 2 0] mt&mi 

B L M A IC J; o T^fiEf -5 3^5 5 / — ir* >0 5 - 

a^^t^ (@5) 

2 5/tLo::?'^:^5y-y> oonM) « 

SlM45-y5>^5y-'5''>»BfW-|C2 5 M L (Ou P 
A (g|«Sg2 0 ome/mL) . 2 5/xL(OBLMA 

(S*?SSO - 3 7 nM) m:U2 5 u. L <D 
>Sas 2 2 5 1 (Sl^iSS 1 0 0 u M) '^mX. C a 
CI2 (Si^aSlmM) ^-^tiT BS/T/%yy 7- 
7X:. 3 ■Sj'CrtlCO - e 0ii'ST4 O 5 nmO 

mSit^ (•) tt:/^>^5y-y> (O) 0 5eJU±oa 

gT7'^::^5>*^EELfc (S5) . C<0^^*>e>. 5 

[0 0 2 1 ] HtSffliS 

B L M AICJ:S:/Q'5P4^^— e (pro-uPA) <D 

;S14<b (0 6) 

BLMAIcJ;Sp r o-u P A(Om&iimttt\\zP^Z> 
jStt^b^lUTOJcplcaSU/t. *-r. BLMAfCj:^ 
Tp r o-u P AA*t*roctp^£5J^lCgg§$nTlN-5*^ 



^ss'^s/ttoic. i§aA^->t. ±o^mn<omm^ 

fjU-Dfz, 6 ftL <D pro-uPA (SI*igS2 a4 
M) . 6/iiLCOBLMA (g^SgO. 3. 7, 110 
nM) *CaC I 2 (S^jgg 1 mM) *^t;TBS/ 
T/t'yy7-'¥-V3 7°C. 6 OiJrBl-<>+i'<-hU. 
I^^TC SDS sample buffer 
(x 4) ^mX. -tCDPt 1 5uL$SDS-1 0 X 
g e I iCTT'^-f lyft, j^ift^T^. C o o m a s s i 
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(Dvt>^ 2mL^, 1 2. 5 X gel IC^y^W U 
fc. s*S!ilST«, Sfefe. n^^'n^^ft (@7A) . 

mm7 trnmoy^mt^m^vyt (gs) . blma^s 

g[«Sc?¥a*l(CJlkl^SS^XB?-OBSgOA s p34 - Le u 



-5B|g(DL y s52 - | | e^^fS 7 B4'05^En2) <7D 
(0 7 A. Bfc<t:/S3) , -^-©^ 
BSIOS e r1-A s p34B|>t<!:. A|K<tBM<OL 
e u35- L y s254Bf>^-*{-:;;^;|,:7-f Kfe^Ta^^tl 

[0 0 2 6] 
[^3] 







1 


2 


3 


4 


5 


1 


X (~) 


V (2. 4) 


A (4.0) 


Q (3. 2) 


A (3. 0) 


2 


L (2.2) 


L (2. 8) 


D ( I, 5) 


F (5. 9) 


X (-) 


3 


I (0. 6) 


V (0. 6) 


O (2. 8) 


G (2. 6) 


Q (0. 9) 


4 


A (9. 0} 


N (8. 4) 


S (2. 8) 


F (9. 2) 


L (9. 0) 



[0 0 2 7] B LMAlCcfc-5Jlil>gSHIIXEg^ro;Sti<t 

1 0 u Lmmrnsf^xm^ (mi^'Mmz o n m) . 10 

/iLi^Spectrozyme Xa (^IStMlbi^MM 
^xa^-ro4#S6*iSK) (g**iigi OOmM) . 10 
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5 nm<Dl!R5tg$:iIi]SU/t. -^-CD^^. BLMA(iS7 

fc. 
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20nM), 12. 5AiL(DSpectrozyme 
T H (S$?iig1 0 0 /AM) . 12. 5 m L(DC a C I 

2 (ai*ag1 mM) , 12. 5 M LODB LMA (gS* 
aSO- 400 nM) **n^. T B S/T/ty^y-'t' 
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B LMAlC<fc-57^P7^-f ^COStt-fb (09) 
12. 5 m LCD thT^P-T'OC (ei^Sg2 0n 
M). 12. SmLCOBLMA (ft*«iggO - 4 0 n 
M) » 1.2. 5MLOS 2 3 3 6 (;f§ttS!:/P7'-<> C 
(C^SftT&rSS) (SSISg 1 0 0 M M) . 12. 5 m 
LOTC a C 12 (rn^'A^ 1 mM) ^JP^. T B S/T 
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<213>Baci I lus megaterium A9542 
<4 0 0> 1 

caacataaat gattttcata tagtttaaat aggtaaaaaa gacttattgc aaaaggttta 60 
ttcttaattt tcataataat aggaatatta aaataatata tagacgtagt aatttttaat 120 
tgctataatg ttgctaatta tcacaattga cagaaaaatt gcggtaatta aatttactag 180 
ggatagggag aaaaaact 198 
atg aaa aag aaa aaa cag get tta aag gta tta tta tea gtt ggt 243 
met Lys Lys Lys Lys Gin Ala Leu Lys Val Leu Leu Ser Val Gly 
-245 -240 -235 
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ate ctt tct tea tea ttt get ttt gea cat aeg age agt gee geg 288 

He Leu Ser Ser Ser Phe Aia-Phe Ala His Thr Ser Ser Ala Ala 

-230 -225 -220 

cea aat aat gta ctt tea ace gaa aag tat aac aaa gaa att aaa 333 

Pro Asn Asn Val Leu Ser Thr Glu Lys Tyr Asn Lys Glu lie Lys 

-215 -210 -205 

tct cct gag ttt att tct gga aag ctt tea gcc eca tea tea cag 378 

Ser Pro Glu Phe lie Ser Gly Lys Leu Ser Ala Pro Ser Ser Gin 

-200 -195 -190 

aaa get caa gac gtc gta ttt cat tat atg aat aca aat aaa gac 423 

Lys Ala Gin Asp Val Val Phe His Tyr Met Asn Thr Asn Lys Asp 

-185 -180 -175 

aaa tat aaa tta gga aac gaa aat get caa aac tea ttt aaa gtg 468 

Lys Tyr Lys Leu Gly Asn Glu Asn Ala Gin Asn Ser Phe Lys Val 

-170 -165 -160 

aca gaa gta gtg aaa gat cec gtt gaa caa gta ace gtt gta cgc 513 

Thr Glu Val Val Lys Asp Pro Val Glu Gin Val Thr Val Val Arg 

-155 -150 -145 

ttg cag cag gta tat aat aat att cct gtt tgg gga tct act caa 558 

Leu Gin Gin Val Tyr Asn Asn lie Pro Val Trp Gly Ser Thr Gin 

-140 -135 -130 

tta gea cac gta geg aaa gat gga ace tta aaa gtt gta tea ggt 603 

Leu Ala His Val Ala Lys Asp Gly Thr Leu Lys Val Val Ser Gly 

-125 -120 -115 

aca gta get cct gat tta gat aaa aag gaa aag eta aaa ggc cag 648 

Thr Val Ala Pro Asp Leu Asp Lys Lys Glu Lys Leu Lys Gly Gin 

-110 -105 -90 

aag caa gtt gac age aaa aag geg att caa aca geg gaa aaa gac 693 

Lys Gin Val Asp Ser Lys Lys Ala lie Gin Thr Ala Glu Lys Asp 

-95 -90 -85 

tta ggc ttt aaa ceg aeg tat gaa aaa tec cct tea tct gaa ctg 738 

Leu Gly Phe Lys Pro Thr Tyr Glu Lys Ser Pro Ser Ser Glu Leu 

-80 -75 -70 

tat gtt tat caa aat ggt tea gac aca aeg tat get tat gta gta 783 

Tyr Val Tyr Gin Asn Gly Ser Asp Thr Thr Tyr Ala Tyr Val Val 

-65 -60 -55 

aat ttg aat ttc tta aat cct gaa eca ggc aac tat tat tac ttt 828 

Asn Leu Asn Phe Leu Asn Pro Glu Pro Gly Asn Tyr Tyr Tyr Phe 

-50 -45 -40 

gtt gat get att age ggt aaa gtg eta gat aag tac aat aca att 873 

Val Asp Ala lie Ser Gly Lys Val Leu Asp Lys Tyr Asn Thr lie 

-35 -30 -25 

gat tec gta get ggt eca aaa gee gat gtg aag caa geg gea aag 918 

Asp Ser Val Ala Gly Pro Lys Ala Asp Val Lys Gin Ala . Ala Lys 

-20 -15 -10 

ccg gea geg aaa cct gta aca ggc aca aat get att ggc tea ggt 963 

Pro Ala Ala Lys Pro Val Thr Gly Thr Asn Ala lie Gly Ser Gly 

-5 -11 5 10 

aaa gga gtg ctt gga gat act aaa teg tta aag aca aeg tta tct 1008 
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Lys Gly Val Leu Gly Asp Thr Lys Ser Leu Lys Thr Thr Leu Ser 

15 20 25 

agt tct act tac tac tta caa gat aat aca aga ggg gcg aca ate 

Ser Ser Thr Tyr Tyr Leu Gin Asp Asn Thr Arg Gly Ala Thr lie 

30 35 40 



1053 



tat acg 
Tyr Thr 

tgg gca 
Trp Ala 

gca gta 
Ala Val 

aaa aac 
Lys Asn 

eta aaa 
Leu Lys 

tgg aat 
Trp Asn 

ttt gtt 
Phe Val 

acg cat 
Thr His 

gaa tea 
Glu Ser 



tac gat 
Tyr Asp 

gae acg 
Asp Thr 

gat get 
Asp Ala 

aaa ttt 
Lys Phe 

tea act 
Ser Thr 

ggc tct 
Gly Ser 

ccg eta 
Pro Leu 

gcg gte 
Ala Val 

ggt gca 
Gly Ala 



gca aaa 
Ata Lys 
45 

gat aat 
Asp Asn 
60 

eac tat 
His Tyr 
75 

aac cgc 
Asn Arg 
90 

gtt cat 
Val His 
105 

caa atg 
Gin Met 
120 

tea gga 
Ser Gty 
135 

aca gaa 
Thr Glu 
150 

tta aac 
Leu Asn 
165 



aat cgt 
Asn Arg 

acg tac 
Thr Tyr 

tat gca 
Tyr Ala 

aac tec 
Asn Ser 

tat age 
Tyr Ser 

gta tat 
Val Tyr 

ggg tta 
Gly Leu 

aga agt 
Arg Ser 

gaa gcg 
Glu Ala 



aca tct 
Thr Ser 
50 

aat gca 
Asn Ala 
65 

ggt gtg 
Gly Val 
80 

tat gae 
Tyr Asp 

95 

age ggc 
Ser Gly 

110 
gga gat 
Gly Asp 

125 
gat gtt 
Asp Val 

140 
tct aat 
Ser Asn 

155 
att tec 
lie Ser 

170 



ett eca 
Leu Pro 

acc cgc 
Thr Arg 

acg tat 
Thr Tyr 

aat gca 
Asn Ala 

tac aac 
Tyr Asn 

gga gat 
Gly Asp 

ate gga 
Me Gly 

tta ate 
Leu 1 1 e 

gat att 
Asp Me 



ggt acg eta 
Gly Thr Leu 
55 

gat gca get 
Asp Ala Ala 
70 

gat tat tat 
Asp Tyr Tyr 
85 

gga get gcg 
Gly Ala Ala 
100 

aat gcg ttt 
Asn Ata Phe 
115 

gga act act 
Gly Thr Thr 
130 

cat gaa ttg 
His Glu Leu 
145 

tat caa tat 
Tyr Gin Tyr 
160 

ttc gga aca 
Phe Gly Thr 
175 
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1143 



1188 



1233 



1278 



1323 



1368 



1413 



1458 



ttg gta gaa tac 
Leu Val Glu Tyr 

gaa gat att tac 
Glu Asp Me Tyr 

atg age aac cea 
Asn Pro Ala Lys 

cgc tat aca ggt 
Arg Tyr Thr Gly 

ggt att ate aac 
Gly Me Me Asn 

cat tac ggg gtt 



tat gae aac 

Tyr Asp Asn 
180 

acg cet gga 

Thr Pro Gly 
195 

gca aaa tat 

Tyr Gly Asp 
210 

tct agt gae 

Ser Ser Asp 
225 

aaa get gee 

Lys Ala Ala 
240 

aat gta aca 



ega aat 
Arg Asn 

aca age 
Thr Ser 

gga gat 
Pro Asp 

aac ggc 
Asn Gly 

tac ttg 
Tyr Leu 

ggc ate 



cea gat 
Pro Asp 

185 

ggt gat 
Gly Asp 
200 

ccg gat 
His Tyr 
215* 

gga gtt 
Gly Val 
230 

eta get 
Leu Ala 
245 

ggc ggc 



tgg gaa 
Trp Glu 

gee ctt 
Ala Leu 

cat tat 
Ser Lys 

eat aca 
His Thr 

aac gga 
Asn Gly 

gat aag 



att gga 
Me Gly 

190 
cgt tea 
Arg Ser 

205 
tea aag 
Met Ser 

220 
aac age 
Asn Ser 

235 
gga acg 
Gly Thr 

250 
eta ggg 



1503 



1548 



1593 



1638 



1683 



1728 
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His Tyr Gly Val Asn Val Thr Gly Me Gly Gly Asp Lys Leu Gly 
255 260 265 

aaa att tat tac cgt get aat acg eta tac ttc act cag tct aca 1773 

Lys lie Tyr Tyr Arg Ala Asn Thr Leu Tyr Phe Thr Gin Ser Thr 
270 275 280 

acg ttt age caa gcg cgt gca ggt tta gta caa get get get gat 1818 

Thr Phe Ser Gin Ala Arg Ala Gly Leu Val Gin Ala Ala Ala Asp 
285 290 295 

eta tac ggt tea ggc tct caa gaa gta att tea gta ggc aag tea 1863 

Leu Tyr Gly Ser Gly Ser Gin Glu Val lie Ser Val Gly Lys Ser 
. 300 305 310 

ttt gac gca gtt ggt gtt caa 1884 
Phe Asp Ala Val Gly Val Gin 
315 

taagttataa accaaaagtc gcaagataaa tgaggtatet tacgactete tatactacct 1944 
tactaccaat aaaggagtac tcgtataaat atattacagt actcctttat tttatgttaa 2004 
taaataagga aaaeagattt ettettgate tataaaaate eacttcttat tcctcccttt 2064 
tatgtceatt eegaattata etgttgettg tttaaatgaa gaa 2107 
ffi?iJS^2 
<2 1 0>2 
<2 1 1 >5 6 2 
<2 1 2>P R T 

<213>Bacl I lus megaterium A9542^ 
<4 0 0>2 

Met Lys Lys Lys Lys Gin Ala Leu Lys Val Leu Leu Ser Val Gly 
5 10 15 

Me Leu Ser Ser Ser Phe Ala Phe Ala His Thr Ser Ser Ala Ala 

20 25 30 

Pro Asn Asn Val Leu Ser Thr Glu Lys Tyr Asn Lys Glu Me Lys 

35 40 45 

Ser Pro Glu Phe Me Ser Gly Lys Leu Ser Ala Pro Ser Ser Gin 

50 55 60 

Lys Ala Gin Asp Val Val Phe His Tyr Met Asn Thr Asn Lys Asp 

65 70 75 

Lys Tyr Lys Leu Gly Asn Glu Asn Ala Gin Asn Ser Phe Lys Val 

80 85 90 

Thr Glu Val Val Lys Asp Pro Val Glu Gin Val Thr Val Val Arg 

95 100 105 

Leu Gin Gin Val Tyr Asn Asn Me Pro Val Trp Gly Ser Thr Gin 

110 115 120 

Leu Ala His Val Ala Lys Asp Gly Thr Leu Lys Val Val Ser Gly 

125 130 135 

Thr Val Ala Pro Asp Leu Asp Lys Lys Glu Lys Leu Lys Gly Gin 

140 145 150 

Lys Gin Val Asp Ser Lys Lys Ala Me Gin Thr Ala Glu Lys Asp 

155 160 165 

Leu Gly Phe Lys Pro Thr Tyr Glu Lys Ser Pro Ser Ser Glu Leu 

170 175 180 

Tyr Val Tyr Gin Asn Gly Ser Asp Thr Thr Tyr Ala Tyr Val Val 
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Asn Leu Asn Phe 
Val Asp Ala He 
Asp Ser Val Ala 
Pro Ala Ala Lys 
Lys Gly Val Leu 
Ser Ser Thr Tyr 
Tyr Thr Tyr Asp 
Trp Ala Asp Thr 
Ala Val Asp Ala 



185 190 195 

Leu Asn Pro Glu Pro Gly Asn Tyr Tyr Tyr Phe 
200 205 210 

Ser Gly Lys Val Leu Asp Lys Tyr Asn Thr lie 
215 220 225 

Gly Pro Lys Ala Asp Val Lys Gin Ala Ala Lys 
230 235 240 

Pro Val Thr Gly Thr Asn Ala Me Gly Ser Gly 
245 250 255 

Gly Asp Thr Lys Ser Leu Lys Thr Thr Leu Ser 
260 265 270 

Tyr Leu Gin Asp Asn Thr Arg Gly Ala Thr Me 
275 280 285 

Ala Lys Asn Arg Thr Ser Leu Pro Gly Thr Leu 
290 295 300 

Asp Asn Thr Tyr Asn Ala Thr Arg Asp Ala Ala 
305 310 315 

His Tyr Tyr Ala Gly Val Thr Tyr Asp Tyr Tyr 
320 325 330 



Lys Asn Lys Phe Asn Arg Asn 

335 

Leu Lys Ser Thr Val His Tyr 
350 

Trp Asn Gly Ser Gin Met Val 
365 

Phe Val Pro Leu Ser Gly Gly 
380 

Thr His Ala Val Thr Glu Arg 
395 

Glu Ser Gly Ala Leu Asn Glu 
410 

Leu Val Glu Tyr Tyr Asp Asn 
425 

Glu Asp Me Tyr Thr Pro Gly 
440 

Met Ser Asn Pro Ala Lys Tyr 
455 

Arg Tyr Thr Gly Ser Ser Asp 
470 

Gly Me lie Asn Lys Ala Ala 
485 

His Tyr Gly Val Asn Val Thr 

500 

Lys Me Tyr Tyr Arg Ala Asn 
515 

Thr Phe Ser Gin Ala Arg Ala 
530 



Ser Tyr Asp Asn Ala 
340 

Ser Ser Gly Tyr Asn 
355 

Tyr Gly Asp Gly Asp 
370 

Leu Asp Val I le Gly 
385 

Ser Ser Asn Leu Me 
400 

Ala 1 le Ser Asp 1 le 
415 

Arg Asn Pro Asp Trp 
430 

Thr Ser Gly Asp Ala 
445 

Gly Asp Pro Asp His 
460 

Asn Gly Gly Val His 

475 

Tyr Leu Leu Ala Asn 
490 

Gly Me Gly Gly Asp 

505 

Thr Leu Tyr Phe Thr 
520 

Gly Leu Val Gin Ala 
535 



Gly Ala Ala 

345 

Asn Ala Phe 
360 

Gly Thr Thr 
375 

His Glu Leu 
390 

Tyr Gin Tyr 
405 

Phe Gly Thr 
420 

Glu Me Giy 
435 

Leu Arg Ser 
450 

Tyr Ser Lys 
465 

Thr Asn Ser 
480 

Gly Gly Thr 
495 

Lys Leu Gly 
510 

Gin Ser Thr 
525 

Ala Ala Asp 
540 



Leu Tyr Gly Ser Gly Ser Gin Glu Val Me Ser Val Gly Lys Ser 
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545 

Phe Asp Ala Val Gly Val Gin 
560 
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